Characterization of a novel hepatitis B virus mutant: demonstration of mutation-induced hepatitis B virus surface antigen group specific "a" determinant conformation change and its application in diagnostic assays.
We report and characterize a novel mutant of the hepatitis B virus surface antigen (HBsAg). The mutant was isolated from a symptomatic patient who was found to be persistently positive for both HBsAg and anti-hepatitis B surface antibody (anti-HBs) and a long-lasting anti-HBc (core) IgM. Due to the unusual immune serological profile, polymerase chain reaction and sequencing were performed and revealed a genotype D mutant HBV (LBN). Aligned with known HBsAg sequences from GenBank, the LBN variant matched to consensus subtype ayw2 and revealed five mutation positions. Interestingly, none of the mutations was found within the group-specific "a" determinant region (124-147) and, specifically, two of the five mutations, T118K and P120Q, were located only a few amino acids adjacent to the 124-147 region. Using a panel of six monoclonal antibodies and vaccine raised human neutralizing antibodies, the recombinant wild-type HBsAg and the novel variant LBN HBsAg were investigated for their immunological reactivity. Vaccine raised human anti-HBs showed less reactivity to the variant LBN HBsAg than to wild-type HBsAg in enzyme immune assays. Furthermore, our observations demonstrate the influence of adjacent residues on the group-specific "a" determinant structural configuration; this resulted in severe antigenic changes of the immunodominant region as well as in the subtype serology. The importance of the variant LBN lies in the observation that mutations close to the "a" determinant can change the immunodominant region structure and therefore alter the group specific determinant antigenicity even though no mutations are present within this region. Hence, the classical definition of the "a" determinant cluster may need to be extended to cover a broader region to include the requirement of adjacent amino acids to support its conformation. In conclusion, by understanding the HBsAg major immunodominant region structure and by using a combination of antibodies with specificity covering all key mutation locations, maximal anti-HBs-based protection, and highly sensitive diagnostic assays can be achieved.